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*o 4# iz, *m mm, misfet<d mmmfe<r>%m izmt^<0T-s>=& o 

[00CB] MISFET (metal insulator semiconductor neld effect transistor) ^<^¥?S#T s y\-l' 

T.oMm^'m.m^mm.t stilts f-H&mmoymm^ffnt>tix^tz a u# u 

[0003] *fc v pgH^«i1»«l«*3g«-^«jitC*y % MOS ^>v^5ifl)Hi?E«ait 
[000»] #fFiiKi: B^2 002 -31395 O^fg 

— H&mm %m v,v& ^•-'□>tt'' o fflt»*ffl t^fc* « at!* uc » misfet<z> m 



[0005] MIsFET<DK<l*JE^^<^oTL* 5 t^>v7>^S®)1±Hg^i£TUTU* 5 t 
[0007] *fS[£» v #^*(BH*»»-r*fc»C«:*tlt*»fl)T, i^gim^^f 
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MlBteS S M ± CJBja* ft* v'Jn >g? <D M * ««- S tMt §§ *W T% SSI * 

w ib kr * m ? - m mm ± c m m * ft t y - mm t > 

[0009] *»Wt«*^»fr^gB,nSlsl»^^tpMlHliS^at€W"r*ffiffiM0¥ 

«*lS«St*pafiMlk, 
MlBpMS. ffnMte»g IB ± lzjfcj£ * ft, v ■>>□ >m * n l8t * yfc ffi {,\ikmW *M 

ifiBnmmm'f-mmm±£.B!&zfttz'f-mmt. 

H* IBnSHE» m M A X- M IBnM O nJU 0 ±M * ft fcpM V "VKW 

[ooio] ^^BJlC«%^OIfls^g(DMji^^B.«Srtlcmi4l»mM<7)^M^«^AL 

ffi IB -5 x) I <» 7- ^) I ft <r> m m. ® tc % 2 m m M <r> =f m ® A T * II t % 
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it, 

[oon] ^%^C#*¥?»^iao)S!JS^^» v nMlHl»M^tpM[s]»Mjat€W"r* 
*6 «g M 0) ¥ $ ft g ■ it ^ * T* <fc oT , 

M iBna o x/u <D f- # o>® m. m icpM ^ m w &± a t * is t> 

ibsi mm «wt*> kr m^-r- *b& h t % 
mib Mm mm ? - w&mm ± c-r - mm t**? - mmtt mm *bi& i 

M1E 7 — ^ t L/T M IBpM O (ZnM M ^ €^ A UT , |y BnM IhI 

b icnM v-7. y \<^>mm &B& n 

HUlBy-HmS^x^tUTMlBnM^xlUCpM^M^^AUT, MlBpMIs] 

[OO12] ^%«U:««¥9«SB(D»jft^%tt.nMTO«tt^>SlsiBfBttt««'r« 
MfSnM I°]B^^<7)S45±]SIC, <KD>-<^>«1 X 1 tf 3 atoms/cm 2 <7> K~X« 
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BufEpM[H]i&fIit<7)S*&-tJf y>-f*>*l Xl d 3 atOms/cm 2 <7) S W X1T' 

MiHpM^iJUO^^^SP^roSa® (Z,51t^^>XH: l JW? ! |->«5 -8X1 0 
12 atoms/cm 2 <7> K-XiT'aAt* 1 !^^ 
IfrlHnMO^CO^iT^^gp^roaaSt:, #p>-<:fr>*3 ~6X1 d 2 atOmS^C 

BU IBjtM&Jl v M IHS« ± HfAloxJBt S^T-sHi t % 
HU IBHfAlox^ ± icy- mm t*** 'Jv '-»□ >JBt li 

BUlBy— K««*-7**fcLX» MlBpMOijU (CnM^tt^£)i A L/C, BtTIEnM 

mfiS-y— KM«^**fcUTSjriBnffl?xlUCpffl^tt**&Al,T, MIBpMIh] 
ft & CpM V— 7. y Ku-T >H £ A T % Ig t fcfc W T* o 

[0013] *»eb» ojj\,mm<n^^)iui^^m.m.m^^mmnm^m^^^ 

[ooi4] [Hl]*%Wa>£ffiftli C**¥4M*SSIl*Si9lt"*fc«t>a>*HE 

[H5*»MC)ie*«liu:**¥*#»Bfl)«ai*ft*aiB"r*fc»a)Xg«riiiH 

[H3]MWO!)ie««92t:**¥W#*ll*St«"r*t»a>«riSHT««. 
[H4]*»M0)*K«2c:**¥»ft»ll<oailJft*a*St?at"*fc»a)XSBriiiH 
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[H5]*f6W©SI*«2C«fe*¥3H*:«ll<J!>«Ji^a*KW"^*t»a>xs»Si 

[ H6]*» W fl> Jt Ifi « 2 C** » II ©« Jft * a *K « "T * fc » fl) XS «riS H 
T-&*>(^a>3) 0 



[0015] 1, 21 




2 ,22 




3 ,23 




4 ,26 




5 ,27 




6 ,31 




7 ,32 




8 ,33 





8a, 33a 7 — mm 
9 ,34 UVXh/t*-> 
1 Q 36 5tt^-T3j-> 

nn ,37 nm^mvam 

11a, 37a n!i^f>y3>iHI 

12.41 5s'Jzi>Wt<°1& 

13.42 »(5^ , J3>M'rt'il) 

14, 44 5ttJR-r^"> 

15, 45 nM^iSffc^JS 

i5a, 45a niy-xyivoi* 

24 nM^xJU 

25, 28, 35, 38, 43, 46 h-/t3*— > 

29 
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39 #P>-f#> 

40 pM^mvam 

4Ca pIi^T>ya>IS^ 

47 #PW#> 

48 pm^mmm 

48a pSV-^yM>®« 
ffe ^ £HiE t"* TctiXDWiSL <DBM 

[ooi6] a®«#ssuT2|s^Hj<Diiss^jicouTiiiBs-r*o a** *fctMas"r*« 

# Ur^rolfc Basts 4Hb*i\Uff lft?«cfc*'ft«. 

mmm 1 

ffi»M5B\nffl^tt4&0>ac»*— K- rc<M^/$£*l%.pSH£»fiJB5», 
MpM fiB £ € 5 <7> Ji u <7>pM o 3 y fcffi ^ » M * **f LT ^« . f - i»*;u 

a-asa* cpsukmjs 5 -r-5 t* y % misfet© mmm& o>m® 

Slfcnm ~10nm*IgT-&*>o UffigTB, KfiBM Bpffl^xM^ 13 

* «* « * *l*o pfflttB JS M 5±CB*>'J3>K ' D Bt 6atf * tit v Up > 
*°Jgt 6a ± t B M y - hSfe^feM 7a t UT (DHfAlOxM *f Jgj£ * *IT H 

[0019] HfAloxM7a±(Z«*'JvUzi>M^6^%y— KSffi8a^Jg^*nT^o — K 
m®8a <7)fl!)M tZB v '>»□ >g? ' D JS 1 2 L-Ty 1 ^ yMitm ft 6fc*"9--< *— J|, 

-* << * - ; i - -y- 1 3 t (Dp ai o xj 1 3 _t m c » » p m i&n st m 5 a s& 5 cn 



WO 2006/001249 7 PCT/JP2005/011260 

[0020] ±iB¥»tt»«a*fc£&couvr8irc-r». 

H2tt»*M«ic*«¥»#*B<o«Jft*a*Si?8 - r»fc»roxs»iiiHT? 

[0021] 02(a) IZ^ 5 t: > pM5>'JD>S®l rt CSTI (shallow tr e nch isolation) 

M5TX1 tf a atoms/cm 2 ,iPaS«ffi:13 CkeVT'&AT*, ^<D» „ *&to3#frj£ 
t (C<* « % pM O x/U3 £Jgj£ "T^o 
[0022] @2(b) C^TJ^fc^pffl^xM^roSM* "r&*>5, pM ?;iJl,3 (Df 1 -^ 

K-X*:5 -8X1 d 2 atoms/cm 2 ,ipiimE:8 OieVT-^ 

at*. *-g>««85 oc©sgT-3 o&ggosftfess^r'o ^*ic*y,at*-r*> 

4#i£i(T2>o 02(c) C^T<fc*C*paoxJU3<8S$lJI(z v pa?x;L3*Vfcft U 
[oo23] ^iz, 02(c) izmV**iz*iim&m&M5±iz5' , &>n^6*tom- ,a fctz*» 

, O. 7nm ^ . onmfl!>M»"eflSj8T*. ^UT, v 1 ^ >&<°JK6 ± 

uz) >^ <pjg 6 «fc ffi it M m SSI M * 7 - H&fe HIS 7 fc LTHfAloxM 

1. 2nm ~2. 5nmO>flIJI T'M * 6 HfAlOxJS 7 ± £7 — K 

<75K JP TJg^T-So 0?F ^'Jy'^ViS K K— /X > St UT 0) 'J>-T 

K-XMJIX1 tf 6 atoms/cm2X*^A-r-&. ^<D& % 0&&3£*t 9 

[0024] m\AT^ [Jy^^^—>9^^iiLX7^'J=y>Jzi>ms.HfMOxm7RzJ : Sy ,J ^> 
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02(d)U:^T<fc*£ % v^>»4£l0pM{££gJ§5±Cy-N&fe.$§Jgt6a, 7afcfr 

m m.m izpa^se e s 5 *rft its. * ut % t — mm 8a £^7. o t utjs . n 

ffl^tt»fcLToffl:*-r*>i O€,0y^Hr,injsmff :2k e v, f<-xa>Txi cPat 

niZ^W % nM 5 FM^®inHzait«>Jilt^^7r>^S'|4^UT, 02(e) IZ^T^^^ 
v'JD >»4&l-t)S lZnSi?XT>5>3>^lla#J&/£Sfts>. 
[0025] /£ C#*-vl£atffl<7>v'-'3>S** D Jgil2£, 0iJx.Gr, 2nm<7>Jg|J?T' 

Jg^T^o ^l/C, 5'^>»< n Ml2±C:5' , .ti>S-' a Ml3*» 0!lx.tf,5Onm -8 0 
nm0MJlT*?g^-r«>c v , ^>M'fbffil3t2> , -'D>^^l!Il2«^^1±x^ 
5 L >^T*. 02(e) C^T<fc 5 lC, ^-NmS8aWHiJM«S i5 tl--<l^* 

— J|,7^ — *13# geg-^MlCjgJ&Stl*. YO*— tl3Saf 

3imi±:35keV. f«-X*:5Xl d 5 atom s /cm 2 T"^AT*^ nffl^*64&W 15* 

JBj***w>. ctic*y»nffl^tt%Jii5C«W'*W:*-r3t> 
arStt^ur* H2(f) ic^T^'C v'J^>s«iJiJ§ CnMi^x^va^i^i 

[ 0026] PX ±§£ H Lfc<* * * 1 T*» , pM -5 njp £J&J£ Lfc« > pM 1 nj[,3 

^ffia»CpM^x/l,3<fe^«t^M^aS*^"r*pM^»igJS5«',pM'5iJU 

[0027] fcd3 s *HJS0aiT*»,nM5 i i'^i / MISFETU:^)^^^ L/t. LtfUplft 
2Jgj£& IZ. 'J>-<7|->«h!-X*JTXl dVoms/cm\AD3imjE:300keVT-a: 
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toms/cm 2 > Mi&mfS.: l5k e VT'&A U £*l£<MJ, pfflfiBftfll 

[0028] 2js|ISS0!llT*«:,LDD (lightly doped dr a i n ) £W3"2>MIsFETlZ-3^\T 

Si Ufctf „ LDD*fi it UJ^MISFET CM LTfc2|s^ HJ1 Cty 

y - mm s a € o tz LTnM v— * J ^u-r >^ « * m onm =f m m •>»□ > 

^ (Z, /\ 7= 9 AttfcSt (Hfo M v y\ 7~ TJBt) v Hf^ 'J*-— NK (Hf$ioxIt) » * ^ 
«T;u-- 7Ag*- fa Jg (Al O M > ^JU^K) % *l\fi;:*l£«B< a fea Ltffi 

[ oo3 o] * fc s y — mmtiwm 8 1 ut<k ^ >jm a>ft t)«c, # | j-> >y ^ ^- 7 a 

[003 1] ^t.pMi£afiJg5€JB^"r*t*lC,5tt^'r^->4S^A-r*ffet)^C 'JW^ 
>*»0j*tf, h'-Xits x l cf 2 atom S / / cm J > iD3SSE:35k e VT-^AT*^ 
t^T-€r*(^SE"r*HJS0!)2 <Z-D\ v \Ti,fiW.) 0 I^U5£*a>pMteSg 

USSfll 2 

[00B2] E|3»,*^H^ < 7)|i5g^!|2 lc<*%¥i8ft£Sg«l&BJ3T*£«><DlBT® m& 
[oo»3] H3 C^T<**C. 5/'>'zi>a«2l0Stt^i^«^SS"r-&*^ L ^SS«jt22^JB^ 

*tlT^*c il(Dm^lil«ij^22lZ«fc^NMIsM^fcPMIS^it« r !Xiij*tlT^ ; 5>o 
NMIS^^0)^'^>S^2l±® <Z&pm?jJl23trBf&ZtlT{,\Z> B PMIS^it 

(Dy'JD >S^52l±IB C»na7x)l / 24^rJB^*tlT^ ; 5opM7iJl,23<7)5 L -V^;i / 
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27RtfnM<£«gJ§3 OttnfflR^pffl^tt*©**?^- C*yJB)»*ft*. 
pMffiaftJI27&^naifi»ftJl3 0», jquOpll -5 x)\,23R ZfnMOjJ\,24*V*, 

X & M 3 0£ &?«£££**'„ nlf ^JlMl SFETR ZfP M^^^MI SFET 

ommm&<DMM*nmm£fi*z£tfT'€z(&T&).pmi&i&mm27R&nmig. 

IT- » , pffltta g JS 2 7K. Cfnfflffi* A JS 3 0B,pIO IA23&. nM O i 
)124 lC*^ffi^*n*opMte«ftJS27RO t nMMftJS3 Oh(Z»^tl j rtlv'-'D 
>gr D |g|31a*rjgj£*ftTtV5o v'JD>^^ D M31a±t: v Sgf^Spy— N&&&32 
atUT<7)HfA10xM^r^^*tlT^«>oHfA10xlS32a V >K 3 1 a * Ufc 

[ 0034] HfAlQxM 32a ± iZ & * >I#S^y- 33a # £ tlT ^\*o 7 

— S«S33a (Omm. tl*5/UD>»< a Jg4l UT v '->zi>^fc it #Sfc to* 

[0035] NMISSUt izait^-t'f h*?*- Ji,;*^— *42TO>pM O x)[,23 -tm C« >P Mte 
«gJS27SS5 €J**lZnMi^X7 i >>'3>^Jt37a # JgJ&£*lT^v& 0 c0n 
M x >v a>« 3 7 f tt&Jft "T%nM V— 7. </ Ku>f >H «4 5 tttfpM 1 jji 2 3 

[0036] PMISM^lcastts+MK?* — JUX^— +»"42T<DnMOx/i,24±ig 

nME»IS3 0S^tJ**lZpMi^77 i >va>^iit4Ca^JB^*tlT^ o 

ij|,24±Jf lCl^*tlT^%. 
[0037] ^(c, ±JB¥*fcS^<B«*#aCoUT8iB7r*. 

m -«6l*.*ll«iffil2C**¥i»#»llfl)«3ft*a*KWr*fc4t)<DX8«r 
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t % ft n> <d ig m m 0 T*«%„ 

[0038] jfct\ 04(a) lc^T<fc 5 tz, P Mv'Jzi>a«2iU:sTlS«fflt^^^SSSI^2 

» ST XI tf 3 atomS/Cm\ ADjI^E : 130k e VT-& AT%o ^0>« . &CT 
Z.ftlZ*V.pMl jJl23 tfK&tft*. *fc»pffl***j|,NnsFET«J«(«.T PM 
IS^i^ j n' :) *<»)^Si4^^it:^nM^M^tL.T(75 l J>-l'^>« > 08Afcf, l<-Xi: 
1X1 (J 3 atoms/cm 2 ,iniiSffi:300keVT-^A"r*o jfttea*fr*. £*l 

c<fcy,nS'5aju24« , jg«*ti*. ini©j»toSTpffl^tti»fcnfli^*e4a€ 

Xld 2 atoms/cm J , AQjimE : 8 (k e VT-& A"T*>o *0>fc* L,5>7> h/t*— >25€ 
[0040] /fclC, 04(c) C^-r^^tC. , -»V^7^ft£ffl^TNMIS^£M 5 Uv*H't* 

— >28*JB*f*. J fUT,nM7nJ| / 24 0)ffiaJB, ?*t>%. nffl7xJU24 

*J| f *»®S**^pI^«*29i:l/T©#DW*>* 1 fl!il« v f<-Xfi:3 ~ 
5X1 tf 2 atoms/cm\An]Hmffi:15keVT*&A"r*o £SlC, uvx h/t$t— >28 £ 

^ 5 P a 7 oju23 om m. m cpin m 2 m * ft. ni o 24 om 

[0041] /is: IC. 05(a) izm~?&* v 'Jzi>«tS 21 _L C5> '^II >^ n M 31 £j&&* D &C* 

0!lx.fcf,O. 7nm . O n mO>MJlT*JgJ&"r%o ^ UT, 5^UD>K<offl|31±C % 
iSSim^y— M&^m32fcUTHfAl0xJ&^ , 1. 2nm -~2. 5nm<7)JgJiT' 

ra/£ * HfAloxM 3 2 » , "HBl 3 

% HfA10xflt32±Cy— KMfc**#y5'yii>fll33*. y7>^x^tUffl 
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[0042] mn<lS3H,\tf. PMlS^it^UVT.K/t^-VT-^X^UNMlS^i^O* 

'-'-/'-'□>M33izy-sK-n>Ktu"^w'j>-<=t>«, •Pdx.ar, fc-x*srxi tf 6 at 

•*U PMIs^^O># , ' , v , >'=]>Jg33C<y— K|*-A>SfcUT0>#P>-f7|->£, 00* 
tf, K-XM:3xi0 15 atoms/'cm 2 T*^AT%o HfttoS^T^CfclCMJ, #'Jv'JP 

>M 3 3 A * *i t-y - s K- A > Mr i£ it "T *>o 
[0043] 7H l Jv'Jz]>M33±lCUV^7^ffi«fflt^U> ? 7.K/\^->34«JB^-r 

[0O44] UT, uv^s;t5f— >34«^7>-?tUT,* l Jv l >'D>M33 x HfAloxM32RaPv 

HK 3 1SJH2R I y?- UvXhA2->34«&*T*o zft 
C<*^ 05(b) C*-r**t,NMIS««Ci3UTpfflfiaM27±Cy-Hft* 
III 31 a, 32a sm@33a^JB^*tl, PMIs^^t Cfct^nfflMM 
3 Oh ley- hfeM25a, 26a Zft UO 8 - hmS33a*r fl^Sft*. 

[0C45] )S:tC, 05(b) £^T<^C, UV*?7*ft«SfflL^PMIs«tt*S«U^*W* 
- >3 5 %Bl% NMIS^i^ ©y — 33a S^T^i: UTffl ^TnSl^f 
>va>^^mj3<7>nM^M^fcUT<Ditti&^:*>36£ > 0!l * fcf % inMffi : 2ke 
V. K-X*JTX1 CPatoms/cm 2 T-&A"r*o C*ilC<MJ, NMIsMlj£a>v 

[0046] CZ. 05(c) iZ^t^iZ, 'JV^7 7-fStfi€fflt^NMIsM^SS 3 UvXSA5f 
— >38«Jgj£~3"*o PMIslHtoy- SS©33a«^x?4:LTffl ^ T P^X^^> 
vaXSJ^JB^ffl ^ffl^tt*fcUT©#n:/-l'5t>39*» 0!lx.(#.iP3imffi: Q 2k 
eV v f<-XM5TXl (J 5 atoms/cm 2 T*&A"3";&o ZftlCMJ, PMISpH^v'^ > 
»*21±JKZ % pffl^tt»«4 0yjB**n*. ^CD^.iiaMSS^T'o z*ilC<M^ 

06(a) lZ^T*^lZ,NMlS^^OnM :; FM^JS37lZ^3lt*Jlt^-f=!t->^Stt<t:U 
T n ffl X ?x t 1 > v a > 0 3 7 a #" * tl % PMI s SI © P M ^ ft 4& if 4 01Z 33 It* 

[0047] 06(a) lC^«^lC.S«2l:£®C5>U3>g?*P]gi4l£.0!)*fcr, 2nmG> 
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m ~8 (hm0>J8tJlT-JBj£-r*>. WL\,\T, 5>^>^DM42fcv'J=l>g^ a Jgt4l£li;& 

[0048] ">'V^77^iif5«ffl^TPMIS^i^«gi*u2?7.K/ , f$f->43$JB^-r*o 

^\TnM V— * -< M>^^Mffl (DnM^^ t bT<7>Sit ^ -fPf>44 #1 * 
, iD3imjE:35k e V, K-XM:5X10 15 atoms/cm 2 T'^A"r%, £*l C<MJ. NMI 
S^Ja<Dv'^>»«21±SlCnM ; FM^jg45*-M*tl%. ^OSK 
->43«^5feT*o 

[0049] /fclZ, @6(b) tC^-T«f IZ, , -»V^7 7-fS1il5«ffl^NMIS^S 3 £S*UvXSA^ 
— >46£Jg/£T*. fUT, PMIsSU^-tM H>5^— Jl,7«^— +l-42S.o*'y— Km® 

47£, % iD3SmE:5k e V, S"-Xl:3Xl d 5 atom s /cm 2 T-&A-r*>o 

lc*^,PMis^^05v'> l D>S«2i±lSt:pM^^iK!S48/r^^*ti*c ^<d^, 

[oqso] s&c. S6( c ) oocJcj^±i 05 6c&T<Dmm.T'$i®mm.<Df& 

LTnMV— 7. y Ku-<>BIS£45a ^^*ti, PMIs^^WpM^M^S48 iz^lt 

[005i] J^±giBJLt<fe 5 lZ. 2js:|IS£0!)2T-tt,NMlS^^t:pM'5x;U23«JB^UPMIS 
fI££CnS?xlU24 » pM9iJl / 23<7)5 1 i'^.;u^^<7)ffia)l lZ5tt^-T 
^■>26SaAUitoI$lT 5 , CftCd^^pM^;ij[,23<MJfc<£^M$3«g€ 

w "T*paiffi» mm 27 «■ jg^ * . * s u: , ni o jji 24 <d 5 1 -v^musb # we mm 
«»ais**T*naaffiantji3 otr&f%*ti%o ^osm.^M^wr^HfAi 

Ox® €7 — H&fe0t ^fcl§£- T'fc. nM^^^MlSFETR tfpM^-^ 
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[0052] S7fct, *#6 W IZ&\,\T, NM^^AMISFETCDHfiimffi fc^f — Kfi fc<D £ 

[0053] ®7£.m?**\z. Tv*)i®i&^(D^mviimm.M®m<D^> : &A*fit>*{,\ 

Sffi€#i@&©H, ^tt&SlZtt, 3 OQnV-600mVlZ$iJ^T*U:», V±^^>^. 
5 -8X1 cf 2 atoms/cm 2 <7> (<-XlT'aAt%^t#if®T'$^t. C<DJ§ 
^OpIOoJi,!*, hs-XMJT XI d 3 atoms/cm\AQ3imjE:13 o 

[ 0054] mS tt, 18 IC&^T, PM^^* ^MISFETW t*f — KR fctf) £ 

[0055] E8lZ/^-r* 5 lC, -hlBNFETfcH^lK f^^JI/^^^CD^tt^iSSfflflPffi W-f^" 

£<z*vmmnm&w zttfT-tZo m.mv%T'Wi'bmT'&zg chm «. ± <t> y - s 

S T\ PFET© Hffilff 5:15 Aft WCtt, 4 OQnV-6 OQnV C$J«P t 

* IC» V W3">£3 -6X1 d 2 atoms/cm z O S'-X 1 X' t A t * ^ ^ Jfl T* 
fcofcofc^ 0>nMt7;iJl,», y>-f;t>*» f*-XM5TXl (3 3 atomS/Cm 
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